In vitro analysis of essential binding sites on the promoter of the Serratia marcescens spn operon with the quorum-sensing receptor SpnR.
The N-acylhomoserine lactone (AHL) receptor SpnR is a LuxR family protein that acts as a negative regulator of AHL-dependent quorum sensing (QS). SpnR binds to DNA in Serratia marcescens AS-1 via the spn box; however, the binding affinity of SpnR with the nucleotides on the spn box has not yet been investigated. In this study, we used an spn-box-modified sensor electrode, and quartz crystal microbalance analysis demonstrated a drastic reduction of the uptake of SpnR. The nucleotides G5 and C16 at the AHL-receptor complex-binding site are conserved in Gram-negative bacteria, including the lux box in Vibrio fischeri, the tra box in Agrobacterium tumefaciens, and the spn box in S. marcescens. Indeed, the affinity of SpnR to DNA was reduced to 8% by G5C substitution of the spn box. The affinity of SpnR tagged with maltose-binding protein to the immobilized gene promoter was reduced in the order of C16G and G5C substitutions, which corresponded with previous reports on the lux box. These results suggest that formation of hydrogen bonds at amino acid residues containing guanine at position 5 on a lux-box-like promoter universally contributes to the stability of the receptor complex, whose interaction initiates a sequential QS process in the LuxR family. Biotechnol. Bioeng. 2016;113: 2513-2517. © 2016 Wiley Periodicals, Inc.